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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
energy utilizing efficiency by increasing 
regenerative power on braking as much as 
possible, to improve the fuel efficiency of a 
hybrid electric vehicle, to reduce air pollution 
~*ibm*<> by exhaust gas and to lower the weight, size 
-ii and cost of a battery by reducing the usage of 

32 a high-energy battery. 

SOLUTION: An electric vehicle, in which 
wheels are driven by using a DC power supply 
in combination of a chargeable and 
dischargeable high-energy battery 41 and a 
high-output battery 42 as its power source, or 
a hybrid electric vehicle, which uses the DC 
power supply and an internal combustion engine as its power source, constitutes a DC 
power supply by connecting the series circuit consisting of the high-output battery 42 
and a current second quadrant chopper 43 parallel to the high-energy battery 41 as a 
main battery. When the current of the high-energy battery 41 exceeds a specified 
value, the chopper 43 is operated to discharge the high-output battery 42, thereby 
controlling the current of the high energy battery 41 so that it can becomes the 
specified value or lower. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]In an electromobile which drives a wheel by making into the source of power 
DC power supply which combined a chargeable and dischargeable high energy form 
cell and a high output type battery, Connect a series circuit of a high output type 
battery and a current 2 quadrant chopper in parallel with a high energy form cell as the 
main battery, and DC power supply are constituted, A power supply system of an 
electromobile controlling so that said chopper is operated, the charge and discharge 
of the high output type battery are carried out when current of a high energy form cell 
becomes beyond default value, and current of a high energy form cell becomes below 
default value. 

[Claim 2]In a hybrid electric vehicle which drives a wheel by making into the source of 
power DC power supply and an internal-combustion engine which combined a 
chargeable and dischargeable high energy form cell and a high output type battery, 
Connect a series circuit of a high output type battery and a current 2 quadrant 
chopper in parallel with a high energy form cell as the main battery, and DC power 
supply are constituted, A power supply system of a hybrid electric vehicle controlling 
so that said chopper is operated, the charge and discharge of the high output type 
battery are carried out when current of a high energy form cell becomes beyond 
default value, and current of a high energy form cell becomes below default value. 
[Claim 3]A power supply system of a hybrid electric vehicle enabling charge of a high 
energy form cell and a high output type battery with an engine generator in a power 
supply system of the electromobile according to claim 2. 

[Claim 4]A power supply system of an electromobile characterized by a high output 
type battery being an electric double layer form capacitor in a power supply system of 
the electromobile according to claim 1, 2, or 3. 

[Claim 5]A power supply system of an electromobile characterized by a high energy 
form cell being a chemical cell in a power supply system of the electromobile 
according to claim 1, 2, 3, or 4. 

[Claim 6]A power supply system of an electromobile characterized by a high energy 
form cell being a fuel cell in a power supply system of the electromobile according to 
claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The electromobile which this invention makes the DC power 
supply which combined the high energy form cell and the high output type battery the 
source of power, and drives a wheel (below) Thus, it is related with the power supply 
system of the hybrid electric vehicle which only calls an electromobile the 
electromobile which makes only a cell the source of power if needed, or makes DC 
power supply and an internal-combustion engine the source of power. 
[0002] 

[Description of the Prior Art] Drawing 5 is a figure showing the power train of a publicly 
known series form hybrid electric vehicle. In a figure, an engine and 2 1 A dynamo 
(both are named generically and it is also called an engine generator), 3 is auxiliary 
machinery, such as an air-conditioner which the main battery and 5 bundled up a 
rectifier and 4, the electric motor for a wheel drive and 7 bundled up an inverter and 6, 
and the power supply for auxiliary machinery and 13 bundled up reduction gears, the 
DC to DC converter with which the right wheel and 92 charge the left wheel, 10 
charges an auxiliary battery, and, as for 8, a differential-gear gear and 91 charge the 
auxiliary battery 10, as for 11, and 12, and was shown. 

[0003]Here, as for an engine generator, it is common to operate by the optimal 
number of rotations and loaded condition from a viewpoint of generation efficiency or 
an engine exhaust gas public nuisance. That is, it operates by regulation operational 
status regardless of vehicles speed, and the main battery 4 is charged via the rectifier 
3. If the charge of the main battery 4 becomes beyond default value, as operation of 
the dynamo 2 is suspended, much more efficient-izing and iow-pollution-ization are 
attained. 

[0004]In this system, generally the output of the engine 1 is made smaller than 
maximum motion power required at the time of vehicles acceleration, and power 
required at the time of acceleration is supplied from the main battery 4. By 
constant-speed operation etc., when the output of the engine 1 is larger than vehicles 
driving power, the main battery 4 is charged via the dynamo 2 and the rectifier 3 by 
the surplus engine output. 

[0005]At the time of braking of vehicles, a part of kinetic energy of vehicles is revived 
from the electric motor 6 to the main battery 4 via the inverter 5. The same engine 
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braking as an engine vehicle is operated by carrying out inverter operation of the 
rectifier 3, and carrying out electric motor operation of the dynamo 2 simultaneously. 
And when an electric braking effort is insufficient, although not illustrated, a load 
brake brakes like an engine vehicle. Since generating electric power with the dynamo 2 
is lost at the time of a stop of the engine 1, vehicle driving power and the electric 
power for auxiliary machinery are supplied from the main battery 4. 
[0006]On the other hand, the power train of an electromobile supplies all the sources 
of power of a car from the main battery 4 except for the engine 1 from drawing 5 , the 
dynamo 2, and the rectifier 3. The main battery 4 is charged by the external power 
outside the car which is not illustrated. Since this electromobile does not generate the 
exhaust gas by operation of an engine, it turns into a pollution-free car. 
[0007] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the publicly known 
series form hybrid electric vehicle, the source of power at the time of a regular run 
was used as the engine generator, and the electric power which is insufficient at the 
time of acceleration is taken from the main battery 4. As for the main battery 4, since 
it is necessary to supply short power when running power is larger than the generating 
electric power of an engine generator from the main battery 4 also in the time of the 
running power and auxiliary machinery electric power at the time of an engine 
shutdown, and also a regular run, it is indispensable that it is, the large cell, i.e., the 
high-output form (high-power-density form) cell, of an output. As the main battery 4 
of this method, since there are a continuation climb run etc., to be an energy-rich cell, 
i.e., a high energy form (high-energy-density form) cell, is also desired. 
[0008]On the other hand, the main battery of a publicly known electromobile has a 
chemical cell using chemical reactions, such as a lead battery, a nickel hydoride 
battery, and a lithium ion battery, in use, it is fundamentally [ as the main battery of a 
hybrid electric vehicle ] the same, and to be much more high energy form is desired as 
well as being a high-output form. 

[0009]Next, the regenerative braking which is the feature of a hybrid electric vehicle 
and the usual electromobile is explained. It is the big feature of this kind of 
electromobile that the kinetic energy of the body is revived from the electric motor 6 
to the main battery 4 via the inverter 5 as mentioned above, that is, a part of energy 
stored in the body at the time of vehicles acceleration can be revived at the time of 
braking at the time of braking of vehicles. Now, when it sees about the generating 
power at the time of braking of vehicles, the braking time is generally shorter than 
acceleration time. This shows that the braking electric power is larger than 
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acceleration electric power. Generally the direction of a loss at the time of charge is 
[ a chemical cell ] larger than the time of discharge. 

[0010]Since it is such, in a hybrid electric vehicle and the usual electromobile, the 
actual condition is being unable to revive all electric power at the time of braking, but 
changing many of energies at the time of braking into heat by the load brake. That is, it 
means that this is throwing away many of generated electric power as heat, and it has 
been a very big technical problem to make [ many / as possible ] regenerative power 
at the time of braking, and to raise energy utilization efficiency. 
[0011] 

[Means for Solving the Problem]In order to solve an aforementioned problem, the 
capacitor by which this invention can be called a kind of physical cell instead of a 
chemical cell being able to bear rapid i.e., a capacitors is high power, and a 

capacitor are made from about 0 voltage paying attention to the ability to operate 
between the maximum voltage. A place made into foundations of this invention 
connects a current 2 quadrant chopper to a capacitor as a high output type battery in 
series, and constitutes high-output DC power supply whose output voltage is almost 
constant, To these DC power supply, in parallel, the main battery as a high energy 
form cell is connected, and DC power supply of a hybrid electric vehicle or an 
electromobile are constituted. 

[001 2]Namely, in an electromobile which the invention according to claim 1 makes DC 
power supply which combined a chargeable and dischargeable high energy form cell 
and a high output type battery the source of power, and drives a wheel, Connect a 
series circuit of a high output type battery and a current 2 quadrant chopper in 
parallel with a high energy form cell as the main battery, and DC power supply are 
constituted, When current of a high energy form cell becomes beyond default value, 
said chopper is operated and the charge and discharge of the high output type battery 
are carried out, and it controls so that current of a high energy form cell becomes 
below default value. 

[0013]In a hybrid electric vehicle which the invention according to claim 2 makes DC 
power supply and an internal-combustion engine which combined a chargeable and 
dischargeable high energy form cell and a high output type battery the source of 
power, and drives a wheel, Connect a series circuit of a high output type battery and a 
current 2 quadrant chopper in parallel with a high energy form cell as the main battery, 
and DC power supply are constituted, When current of a high energy form cell 
becomes beyond default value, said chopper is operated and the charge and discharge 
of the high output type battery are carried out, and it controls so that current of a 
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high energy form cell becomes below default value. 

[0014]In an invention of claim 2, it is good to enable charge of a high energy form cell 
and a high output type battery with an engine generator so that it may indicate to 
claim 3. 

[0015]In each above-mentioned invention, an electric double layer form capacitor can 

be used for a high output type battery so that it may indicate to claim 4. 

[0016]In each above-mentioned invention, as a high energy form cell, it is desirable to 

use a chemical cell and it can use a fuel cell for claim 6 like a statement in that case 

so that it may indicate to claim 5. 

[0017] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is 
described along with figures. Drawing 1 shows the principal part of this embodiment, 
and the same number is given to the same component as drawing 5 . In drawing 1 , 41 is 
the main battery as a high energy form cell, and consists of a chemical cell using 
chemical reactions, such as a lead battery, a nickel hydoride battery, and a lithium ion 
battery, or a fuel cell (the fuel cell which can be charged is also included) which is 
kinds of a chemical cell. The anode of the main battery 41 is connected at the node of 
the rectifier 3 and the electric motor 5. 42 is a capacitor as a high output type battery, 
and is an electric double layer form capacitor using a conductive polymer, etc. The 
end of the capacitor 42 is connected via the current 2 quadrant chopper 43 at the 
node of the rectifier 3 and the electric motor 5. That is, the series circuit of the 
capacitor 42 and the chopper 43 is connected in parallel to the main battery 41. 
[0018]410 is a current detection machine which detects the current of the main 
battery 41, and the output is applied to the control circuit (in drawing 2 , it is 
considered as the chopper 43 also including the control circuit) of the chopper 43. 
Here, the polarity of the voltage of the input side of the chopper 43 and an output side 
does not change by operational mode, but since the polarity of the current of an input 
side and an output side changes with operational modes, it is called a current 2 
quadrant chopper. 

[0019]At the time of start of vehicles, the voltage of the capacitor 42 is beforehand 
charged mostly to the voltage of the main battery 41 by operation of the chopper 43, 
and vehicles are accelerated with the electric power stored in the capacitor 42 at the 
time of acceleration. That is, accelerating energy is taken out from the capacitor 42. 
Drawing 2 shows the voltage of each part at the time of acceleration, and current. 
Although the electric power needed at the time of acceleration is supplied by 
discharge of the capacitor 42, and discharge of the main battery 41, the great portion 
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of acceleration electric power is supplied by control of the chopper 43 from the 
capacitor 42. With progress of acceleration time, the voltage of the capacitor 42 falls 
and falls gradually rather than the terminal voltage of the main battery 41. At this time, 
it is made to operate so that the chopper 43 may see from the capacitor 42 side and 
may turn into a boost chopper, and it controls so that the main battery side voltage of 
the chopper 43 becomes equal to the terminal voltage of the main battery 41. 
[0020] Drawing 3 sh ows the voltage of each part at the time of a slowdown of vehicles, 
and current. The kinetic energy of the body at the time of a slowdown is transformed 
into electric power via the electric motor 6 and the inverter 5, the main battery 41 is 
charged and the capacitor 42 is charged via the chopper 43. The great portion of 
regenerative power at the time of braking is charged by the capacitor 42 by control of 
the chopper 43 like the time of acceleration. The voltage of the capacitor 42 rises with 
progress of deceleration time. Since the voltage of this capacitor 42 is lower than the 
terminal voltage of the main battery 41, the chopper 43 operates so that the voltage 
by the side of the main battery 41 may become fixed as a pressure-lowering chopper, 
when it sees from the main battery 41 side. In drawing 3 , it is made reversed to 
drawing 2 and the polarity of current is shown. 

[0021]Next, it explains, referring to drawing 4 for control of the chopper 43. The 
chopper 43 is provided with the following in drawing 4 . 

Solid state switch (generally in this kind of chopper, a transistor is used) 430,431 . 
The diode 432,433 by which antiparallel connection was carried out to these. 
The voltage smoothing capacitor 434,435 connected to the main battery [ of the 
chopper 43 ] 41, and capacitor 42 side. 
Current smooth reactor 436. 

[0022]The current regulator 440 with which the output of the current detection 
machine 437 in the chopper 43 and the output of the current detection machine 410 
of the main battery 41 are applied to the chopper control circuit 44 on the other hand, 
It comprises the gate drive circuit 441,442 which generates the gate driving signal 
over the solid state switch 430,431 based on the output. 

[0023]First, it explains per operation at the time of acceleration of vehicles. Before 
accelerating, the voltage of the capacitor 42 is mostly charged to the voltage of the 
main battery 41. Immediately after acceleration, since operation of the chopper 43 has 
stopped, there is no discharge from the capacitor 42 and the input current of the 
inverter 5 is supplied from the main battery 41. The current of the main battery 41 is 
detected with the current detection machine 410, when the value becomes beyond 
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default value, it operates the chopper 43, and it is controlled so that discharge current 
is sent from the capacitor 42 and the current of the main battery 41 becomes below 
default value. The default value of the discharge current of the main battery 41 is a 
value decided by discharge permissible current, a charge~and-discharge cycle life, etc. 
of the main battery 41, and is smaller than the current value generally demanded at 
the time of acceleration. 

[0024]If the current which the inverter 5 requires becomes beyond the default value 
of the current of the main battery 41, all the current exceeding default value will be 
supplied from the capacitor 42. As a result, the discharge current of the main battery 

41 is maintained below at default value. Simultaneously, the voltage of the capacitor 

42 is dwindled by discharge of the capacitor 42. 

[0025]If it explains per control action of the chopper 43, the current regulator 440 
shown in drawing 4 will control the one ratio of the solid state switch 430,431 so that 
the current of the main battery 41 becomes default value. The mode of operation can 
judge any of the solid state switch 430,431 are operated with acceleration mode or 
slowdown mode, and the mode-o-poperation signal which is not illustrated can be 
judged by incorporating into the current regulator 440. 

[0026]Subsequently, the control at the time of the acceleration and deceleration of 
vehicles is explained. The solid state switch 431 is maintained at an OFF state at the 
time of acceleration, and the solid state switch 430 is switched. Since the switching 
control of the solid state switch 430 is the same as the usual boost chopper control, 
omit a detailed description, but. Since the current of the capacitor 42 will increase if 
the one ratio of the solid state switch 430 is raised, the current of the main battery 41 
is maintained below at default value by making an one ratio variable according to the 
voltage of the capacitor 42. 

[0027]On the other hand, the solid state switch 430 is maintained at an OFF state at 
the time of a slowdown, and the solid state switch 431 is switched. Since the 
switching control of the solid state switch 431 is the same as the usual 
pressure-lowering chopper control, omit a detailed description, but. Since the current 
of the capacitor 42 will increase if the one ratio of the solid state switch 431 is raised, 
the charging current of the main battery 41 is maintained below at default value by 
making an one ratio variable according to the voltage of the capacitor 42. 
[0028] 

[Effect of the Invention]As mentioned above, this invention has a rapid 
charge-and-discharge function, namely, carries out the series connection of the 
physical cell as a high output type battery like a capacitor with large power density, 
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and the current 2 quadrant chopper, Although there is no rapid charge-and-discharge 
function, by carrying out multiple connection to said high output type battery by using 
high energy form cells, such as a chemical cell with a large energy density, as the main 
battery, the DC power supply in a hybrid electric vehicle or the usual electromobile 
are constituted. And at the time of the acceleration and deceleration for which high 
power is needed, supply electric power mainly from a high output type battery, and. At 
the time of braking, the great portion of energies of the body are collected to a high 
output type battery, and it was made to change the terminal voltage of a high output 
type battery from the maximum to about about zero by chopper control. 
[0029]For this reason, there are the following effects. 

(1) Also in any of an electromobile and a hybrid electric vehicle, the regenerative 
power at the time of braking can be made to be able to increase, and the utilization 
efficiency of energy can be raised substantially. 

(2) The fuel consumption of a hybrid electric vehicle can improve substantially, and 
can reduce an exhaust gas public nuisance remarkably. 

(3) Since the amount of the main battery used as a high energy form cell can be 
reduced substantially, mitigation of the weight of a cell or the body, a size, and cost is 
attained. 

(4) A system cost decreases substantially. 

(5) The above-mentioned result can provide the high electromobile or hybrid electric 
vehicle of practicality. 



[Translation done.] 
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t±i^4 1 0(75tti*i:^JP*.b*LS«;aEW«S»4 4 0t 
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feflfeJ&SfrSo -Kit* 4 1 «75«jtefiftattftffiS4 10^ 
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< * ± 5 ^ bfco 
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(5) ±moy^^ *ffittcoi«v^«g»4:*fctt^ 

so [HS<z>ffi¥ftR91] 



(5) 



10-271611 



8 



im l ] *»KoSUK^ffio^ff«FPSr^i-H^fcSo 4 1 

[12 2] Sl^ffi^*5^5*WJPa^«-fflO»JEE, « 4 3 

gfcSr^bfcigTCfcSo 4 3 

[[113] lim^tr^nt^^M^3S0#cO^|5^mBE, ft 4 3 

8ES:^bfcig-^*>5o 4 3 

EB4] ^«^ffi^ft5^a y^Xt^*^JWlEllK<7) 4 3 
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